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(57) Abstract: Disclosed are 
a film-forming apparatus and 
a film-forming method which 
enable to form a uniform film 
at a high film-forming rate 
while eliminating the waste 
of raw materials. In such an 
apparatus and method, a vaporized 
film-forming material is made to 
reach the surface of a substrate 
by the flow of a transport gas, so 
that the film-forming conditions 
can be controlled by the flow of 
the gas and a uniform film can be 
deposited on a substrate having a 
large area. Namely, by directing 
the vaporized raw material to 
the substrate, a uniform film can 
be formed while improving the 
film-forming rate. 
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[oooi] *mwn, mmttw<Dm&j£mirzizib<Df&mmm&£x*i&mxmiz.Mu mc 
[0002] mmm<Dmm^wt^xmmunm^m.mir^mi'i, ^mfmrnxw? 

^m^mm^xh^t, mm\HX(DmytmmRnm^-m^ath^^<, 

%mtz.irKumm^m<Dmm^iiftxmw:Xibz> 0 
[0003] ±m<DmuK^^x, ^m^m%m-Kmm^ttfr(Djmmw-b\^x\^ #fp 

UKtetf&mm<Dm—^mm^^tuz&(Dx&z> 0 

[0004] ^a^(D^ELji^ilO" 6 Torr~10" 7 Torri^T^*^*^g-e?f^$tL-CV^§ 

EL«^XS^*©#»W^ife^ttT#MteL|63t^^-— K (OLED) (Dff 

fe^H3feOLED©Bf®*3gSr^-t" 0 101fi0.3~1.0mm@$<D^f9^^K, 102ttl0 
0~150mmJ?£<DITO3gK^ffi(ft*|8#:-4.80eV) , 103ttJ?$5-10mm©V 
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flflUhlTOjg, 104teJ?£40nm@i£<D*— /Mt^Jg (NPDh 105te/?£40nm@ 
Stf>3&3fc/S (Alq3) x 106fi, ln!C<l¥$40nm@S©«^a£Affl^y— K«ffi(Mg 
Ag:{fc#H2&-3.7eVK 106k£)¥&100nm©S<E>:&JR®£(Ag) , 108teA^CP 

2 

ffiiC^W^tbSo 5l3fejR^r±520nm@S"C*>So 102, 103<£>lTOgBH«3kJ:, 2 

2 

ffoTV^ 0 104, 105ONPD, Alq3W^EUlm X 10~ 7 Torr@it<Dj^^^ 

[0005] v^y?^^^&mttMvt<DmmMQMMmmzm ^x (n-Kn y ^t 

X 10" 7 Torr@^<Dj|^-r£) , #9*^«rlRj£fL fctff^NPDjg, A 

02WI£^(D^77^4 m^g^l5mA/cm 2 -efcSo #S^Nf^30^^ 
1 X 10" 7 Torr@S^#ffl^i(-SLfci^^/KDM^l/ / 3@S^^^b, 

Wit, mmuttt^nmmft(Dftmm<m, mm^nmft^^mn&n 
n.&&m\^<t£ttm^ mwmm<Dmmmmmm^>x^<m, ^tib&m 
mE^m^com^i&r^xv ^^.t^^^t^ 
[0007] $h\^ mm^(Dm%n&^m^m^(D\^h^^mm-^tMa^ ^m^m 
^mm(DmwRx^mm<Dm-mm^xmmxh^t^^±^htifc 0 ^m 
Bi.mm^-Kmmir^f^(Dmmmmt^xitmnmKmm^ti^mm^ 
m&ztiZo L^u^fb, ^(Dx^m^mm^^^xm^titcmm^m^ 

[0008] £ib^, #w^s^i ^taico^^^^n^ ^^^(o^mmmc 
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[0009] #fF^CjSfcl:#M2004-79904#^# 

[0010] ^©jj^SfcfrifcWu S^Wi^^IM^JgSm^^T^^^LI^BP 
LfcS«^(D^Jj^-efi^(D^®«— S^J-efeSo &£*.fif, 400mm X500mm(D 

4^^®^fe^,M^3fe(D#^ELjg^^Ti-§^«^U ? ^^^m^t^ 

[0011] £fc, fife&OJ&Bfcfrifctt, ^>fbb^|s(.j5S^|^#tt^L^«^5©^^R«^ 
<D^£l;i«;tLTU£V\ 4ttJtk^S#V^V>5KJB* s fc5o ^fc^JIROM^ihfe 

[0012] Ufc&SoT. *mW<D g tfjte, ^bbfcJ®^f^S«^^IttT^[B]#tt-rSi^-ej^ 

[0013] *&W<Dm<D g ftfcu ISO|sh0ii«fcS?£v ^d«tt<z> rigv ^Jg|^B:}3 J;tft£JH;fr 

[0014] g A®a^m«^^^i^^^o^^tt^T5^i:^m 

[0015] *mw©J5^flfc© g fttt, ^a^i?^^«]$iJ$tb/c^^g*5J;^^&^ 

[ooi6] izxtift, mfc±\mjmw>m&mte&z&jgmmz&\' 
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[0017] -ati^mmx^ ±f&<Dj$m&miz.&^x^ mmmu^nm^mtmm^mt 

mkbirz>&agmm.ifint>tiz> 0 mmm2<DnmzmmMi<7>um£.vh2o o c£x±. 
svN(D^w*Lv\ ^.tc^m^mmm^^^x, mmms^umtmrnmn^n 
ik-r&nmsiTxfozz-b, mffi^wixttwmMW-v&Q. mm^^um* 
ioo°c^mxfo%~b, mmpjf^^mmmtvfcmn^mmir^^^x 
, tft%e&ims&Tmmn2<Dffl$¥m&f&<mft^&zz.b, ^f^tim-m^w 
[ooi8] *mmxte, ±m<Di&mmmfc*5^x, wmmi^w^m^ mmmmum-^ 
tcimmmmun^mm^^wir^mm^xh^b^mbir^mmmm. 
mmmm^^m^^.mtmi^m^^Mim^ir^^m^bm^^ 

MMfr&fy, mm^^m^Mm^mm^xmmn.^tif^mn^mmM 
u<Dmm&xmmir%^b&w&bir%)&mmm*mbtiz> 0 mimi^M 
&ttmuJxmsfcist*o mmmm^m^m^ j^mmnm^mm^^m 
^j$m#mftmmmtfx<Dmm&wikirz^&&^t?z.b^ mmu^mt. 
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ttyyy— AsT/K— ">-k#B#\ DPVilf^^vK /kM^f*, v^n^i/^v 5 



[0021] ^^^^e^*3V^, tiflE^JE^Sf*, f—tf&^tf^tfftBW^b 

m^^^bvxn, mmmm^^^^<bh^Ayx^^^bmmi^<, m 
[0022] *mw<D&mmmizfem£Mtf^yhte^®MM<D&ti:\, ^umxmm^ti 
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tutm&^mk, mm^^^tci-tm^^m^^xmm^^Kmm^tc 

[0025] $e>^«K©fias3seri. ^w^m^^^tt^^m-e^o-c, 
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iirzm*ktfxmb, n^unbm^xmwmmmm^ir^svs-3i6iM(Dmu 
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[oo29] *mw<Dm<DMmz#>\^x^ mf±m^xmm±Km^m(Dm^mm^ 
tirz&mjrmmbtiZo ±m<Dmm^m^.m^x, mm^tum-immmm- 

Mgf-rz^b&wmt-rze mmmi^um^mmmm2(Dumnm.i^fcmm^ 

mm^(Dmmi^xh^b^^n^n^mm(Dm(D^mx^ 0 
[0030] ^mmxte, mmwM^mm^mKmmi^xmmm^m^^m^K^u 
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mm^KM^ir^xoKmm^titcmm^m^^ir^^Mmu^miirx, mm 

mK^m^vfc%^b&wmtir%)&m^mhnbtiZ) 0 mm^f^^mmm2 
(DumKMrn-r^t, mmmnmzmmtfx&m^v&m^mnmicmmjfxcD 

(Dmk&&it~rzzk, mmmmm^mtmn^mmmi^um^m^mm^m 
w^tfriBjiw^b^ mm 
mi(Dnmtmm^4(Dn&t(D^7o o cjb^i5o o ct^fc^t, ^mmnm-mm 

^mmKmmmmm^^iTorru±(D}^ti-^mmmwir^t^mmnmK 
mtm)±m^<vM l fo<Dmth&tt^mmtv)&m#mnm^ 

wnkx&z> 0 ±M(DmmM£K36\^x^ mm^^^±/>^xh^t, mm# 
^^f^^^m^ti-^t. mm^&yif^mm. x e , Kr. at. Ne&x 

tmn*w*trz>m<DWtmx% mmmi<vnmtmmizfrtemmmi<£>Mmsx±<D 

[oo3i] Kxtiti. ±m<D&mmm-iitifem.mjfm&m\< vt\ ^m^m^-un^ 
&mirzjm^&^b&¥FmbirttmELmm<Dm^m, mmm<vm&f& 
mirzjM^ttzk&&mtirzn*mm<DM&*mmbtiz> 0 wt, ±m^ 

[0032] *mwfc£tu$, mm^tcf^mm^mm^^mn^x^xmmmm^mmi- 

gfiUz.m&lrZZ.b&'T&Zo 1rt£t>%mk\^fcmn&Wfc^fatfXXfattt1r1rZ>z. 
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vft&m&n^mtfx<Dffih\zmmirttmz£<>x\ ^rc«>, #$,mmaxif 

[0033] «ffl<D/&jil Sgtt, ^™©#tt^^#^^.5Wa^^^l®-tt3|Sf 
[0034] 1 «fe^3feOLED(Z)if Btt^t0^5 o 

[gi3]a3»^tt^i©^(DTO g tenn&^iry^-ehZo 

[H4]H4}iilEitrtAt;^y-y;^AttmiSifatiloBirif# 

[g|6]B|6^Wffi^3TorrB#(D^«BP^^^*(D^-r^^^^i-N 

2 

[E|7]EI7«7.5X 10" 8 Torr ©^C^HR^*5tt«^K^|gl»lF#»«liONpra^ 

20 42 2 

X 10" 8 Torr <B^r>v*rt WIBfiffiJCJHMJftf- "Cff 80£*b5«*$C28 % 43, 57 
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[|l|10]|l|10«7.5X10" 8 Torr(D^^#HM^:MT^*5^^^i^^(C H )© 

20 42 

[EUllElll^-Y^^I^Iilij^QOTorr, lOTorr, 3Torr^^X./cB#^itSC H 

20 4 

2 

[|H12A]|E|12A«, C H ^<^#tt^i-^7^T^f9, 

20 42 
20 42 

[Bll3]|l|13^^ffi»SS0#^^1^^4OO^-e7aS^X.^B#^*5tt§C 

2 

0 42 

[014C]H|14Ctt, ^a^i£T^S«^B^P^i-5m^ndri^>-^*5^Pi^ 

m 1 5] in 1 5 iiiffilffio^iti » ® ~e&5 0 

[0 17A1H 1 7A^Alq3(D^*^^i-B|-efe§o 
[El 17B1EI 1 7B«NPD<Z)^*^^i-E|-efc§o 

[018]Ell8«Alq3^^glM^^a^^W*^^0-e^o 
[|Hl9]|l|19«(a) ^^^LfcAlq3(DFT-IR®l|3l^^^h/V^ (b) t@#:^Alq3C0 

[®20]®2Ote?k£H'-(H Oh CO ^<Z)FT-IR^^^h/V^i-^7^-e$)S 

2 2 

o 

[g|2 1] El 2 1 «Alq3(DIR^^h/HD ^^i-^7-e$?§ 0 
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[|2|22]El22te#Alq3fc 0 — ^©agMtt^t^77t^„ 

[g|23]|2|23te(a) KMm, *3«tt/(b) iCHffi^tb^tl/WNPD^^^RJR^^h 

[g|25]|l|25«€-NPDt 0 — ^(Dm^MKDUmm^^^ir^y^h^o 

[028] m 28 fsm&ftjfl? ffl ftip**!'^ i~a a -efc^o 

cm 35] ei 3 5 \-3Krffimfcw>mn<£>Mi$$:^irmx*&z> 0 

m36m36nxemnw^m<Dm^^i-mxh^o 

m37m37\±te/Krmmi&&mm(DMf&&^~rmx*&z> 0 

m38m38\±te/xemmw&mm<DMf$.&^irmx*&z 0 

m39Am39Afem.fon±Mmmm<vm)&&sFirmmmxfoz> 0 

[0035] j^t, ^mw^mw^m^mhfr^ntci^mz^^xm^Zo 
[0036] <±m.frb<Dmm> 
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[0037] <MJ£Tw^»#t#i> 

2 

ZrVfUl/iC H , CH(CH) CH :5H^m226) i^^bT^LTV^ 0 §r;frV> 

16 34 3 2 14 3 

[oo38] <sj±r-eofiftif^^^> 

[0039] o.5%uFmmx5^mmu mm7kx2o^rmW^vtcmm^mu^yv^mm 

2 

[0040] 0.8Torr~10Torr<J^V^o^tt^)^t^i^-e^>, jE^^^g<^ 0 -c#^^cD^J±^ [ ^< 
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Z^bYSMKmbfrfcZtiX^Zo KS, UJ£TXfeH??£Z><DX&?>5f)\ 7.5 x 10" 

8 Torr(#^sifn)(Dji^j£^T« 

C(t) = Ce(l-10~ t/r ) (1) 

[0041] ^>^mm^mm^x\^mm^^j—^ ov^^h 
mmirz>mmmML<Dm.&, f±tKDm^^^x^< 0 7.5xio~ 8 Torr[mt^ntc 

^^rt^M^it/N-TK^— ^V-eS>^^^(C H :CH (CH ) CH 

20 42 3 2 18 3 

:5>^-M282, 25 c C<7)^MJ±9.1X10" 5 mmHg, gt£C36°C, #&,<£237~240°C) & 

mm^tmmimu^yv^mm^mvx, um^mt^fc^mmmm 
mftmfxtmtistitcw&ms, 43, RTf57M*>nm%m8K^ir 0 wmm 
s(D^>mmtt%(Dmw7$xihz>N ft^it^xm, mawc43rxi57<d^ 

2 

20 42 

2 20 42 

hmmmmm.m^±^x\^ 0 

[0042] — ^\ ?SJ£— SiCLTft^^ff^^N JS^KXJO, 7.5 X 10" 8 Torr^)^3 X 10 

2 

" 6 Torr;£-e^$-^fcB#(D N |igC<EMJti#Wf+<7)Jf i#:28, 43, 57<D4^ 

20 42 

20 42 

[0043] ^»^<^ffi^llMliPvte, M^-AntonieO^-etB^^^o tttt. 
Pv=10 A X10- B/(c+Tra) (2) 

[0044] g|8(DC H cD^^^Antonie^^t^^i^i-^^^bbffb^^^^lllio-efcS 

20 42 
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o A=7.0664. B = 1,994.0°C. C = 133.2 0 C£rT5^ C H <D^^JEJ3Antonie<D5£ 

20 42 

#e#u u&±.^tm^.mwcmwcmcm±ir^t^mm^ti, Antonie^-c^ 
[oo45] ^3^(c h )(Dm^mnu±(7)x^mh^Kir^t^x^fc 0 m— ^ 

20 42 

^ly^Kmm^v— ^sio #^>y^:^«^f alt. ^y— >-&vy^^ 

2 

20 42 

lfctt, ^-T^/^rtiE^^goTorr, 10Ton\ 3Torr<DH«iM;t.fcB#(7\ ^J — ^ 

sio #^iyy=3^^_h^®*i-§c h (D^m^mmmmm^w^nx 

2 20 42 

5H^*<£>-LtB (1) ^fb^fc^B¥«*fi:Ce (^f/cm 2 ) &tm*R#5££& 

,c h ft^<Dft}±<D±^b¥mgmftm<vMMz.i¥^x, m.m*%femm<tez> 

20 42 

[0046] [Jll] 



EE* 


Ce ( /cm 2 ) 


X (min) 


90Torr 


5.54E+13 


300.0 


10Torr 


5.76E+13 


59,5 


3Torr 


5.94E+13 


17.3 



[0047] &mmmcommmm^i / ^b4oo^x7mmmK.tM^ir^c h &+<d 
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[oo48] ffim$um.-7tt*mm<Dtz.m^ mwmm^^mm^m.m^m.mmmm 

[0049] (1) titl^^^nt^ft^^lI/Mifi'^^t^M^fJiWti 

(2) ^n^^^Rxfmmmm^^^^M^m^^^ Mmxm 

n<D?z.#> i£®ifrtiz>mmM<Dov>y, (b) mm^mmm temt>tiz>yy—x & 

frbcD^mmmm, (e)mmmmm^<D±^h(Dmmm^m. x&% 0 
[0050] (a) <Dmmmov>^n. s««a. mmm^.mirhti^y—wv>^(Dx^ 

n 2n+2 

[0051] ^ m<D/b^tj:mmm^nm.mmM<Dmmt^/^—^h^ ^tc®mmm 

TO(DOy^^5-<#^(D-t?fc§(^[)x.«\ ^V^^X^(tt)MDU35l) 0 II S (b 
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[0052] mmmmwimm<. ^v—^mov^^ti^v—^m^nm^mts: 

[0053] Jig (^©^^/^©^-^^©^Mlfe^ft^^^©™^ 

2 

[0054] BH5^#«^jif^(D^^/^6{^^$^*V^^-ro Hl5-ete\^ 

^> h i o -m^fix v ^„ 

[0055] Iil^ffl©^-W#yy7 (#Ma3MS (litter/sec) ) tt^— h^V^l ( 

1 

2 

2 

2 

[0056] ^BMstfifejgEi^tctt, ^(D^g mjM&^^*—hA'&>±ktez>m&mm 
mm**~tf$rTtf>77bifiz\tf>^9xft% mmm&jsmLx&tt mutt 
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^f^A$B©^V^5SrMlc:t- So #*$fcSf (cc/min) (^*A«P«*), f ( 

1 2 

cc/min) (^-^^^V^/^-^-h^M), ^^(D^^jg^S (litter/sec) ( 

1 

, S (litter/min) , ^^^rtJEE^Pc(Torr) t1~Z>t 

2 

f +f = 79 Pc S /60 (3) 

12 2 

f=79PcS (4) 
i i 

f +f = 79 P S /60 (5) 

12 B 2 

B 

[0057] f?!jx.«\ M©^7^S«, ^JRS*R^^©J^J^Sr#XLT, S = 12,0001itter/sec, 

i 

S =2,400 litter/min^S^ #^cHB#i^. f = 2,000cc/miru f = l,600cc/min^L 

2 1 2 

>*JEE;fcPcttl0Tarr©af£fc3 o 
[0058] fifeJRl^JcH:, /W^3^MCT, ^wyiSrM^*r5o ^^©tf^fcfcif = 

1 

l,000cc/miru f = l,600cc/min^S^. _b^(4)d^^^JEE^PcW:1.05mToiT 

2 

B 

[0059] |!|16^|lI15(D^^^6^^i-^f^*i:^-Y^^iE^Ji!(DM#^i~o t>i=>£A/ 

^^-^V7°7(Z)#^S^2f§(D24,0001itter/sec^i-tL«\ ^rV*JEE;*7Pc 

tS¥^;:&«9* f =1,000 cc/mmCOm^0.52mTorrCOmWM^i^^o f = 
i i 

200cc/min*-e^tLf^\ ^^^jE^Pc^0.1mTorrl^>9, 
[0060] J^_hT\ #^^^$!li-§^^oV>T|^P^Lfc 0 ft(^fiMJigf(- 
[0061] ^ELM^^#SbT^$*. ^-|R]i-a^^S«*fc«^JRS«^if^^ 
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20 

2 

SN #j*(h , O -a-^ftlOOppbJ^T, M*U<»10ppb£itT)Sr#7L®^— 

2 20 2 

[0063] ^^EL#^f(Dft^^LTAlq3 (C H AlNO)£NPD(C H N )<Dffi&K^ 

27 18 3 3 44 32 2 

.43*dJ;U?588.74, #^t£<£>fc«>ftGU dfctM£280 < C, 175°C*d £X$96°CX&Z> 0 A 

J*. Alq3. NPD(D^|ti^LT^^^^§ 0 
[0064] El 1 8 tc^i-^a— ^2 1 |*J WiJ^^ 0 /V22(D^ffi^{ix.fcS^JIIL^ 

2 

, f?!j^«Alq3^(D#^^^^^h/V^FT-IR-e^m-r^o ^^-—^21^1 
/2^f ^©^T^I^If -?fc5 0 Alq3^^-^^Mt-*i^L^V > £5 fc5cc/min<DN 

2 

ytf-^SrSEU :/^21t£fil0cc/min<£>N jtf^SrSftl/CV N Jf^CD^^L — ~f 

2 2 

p21fa&ffifrl&M&fe, ^a(25°C)-e2.8mm/ / sec, 500T^7.2mm/sec-Cfc5 
0 =f-^—^')p21(DUm^ 25°C^^600 o C*-e2.5 o C/min-e#fiL-CV^ o 
^^2KD^S^382.4°C^bfci:^(DFT-IR(D^lR^^^h/Vi:Alq3fe^^-#V>ji 
^LfcB#CO@#:^Alq3(DFT-IR^lUl^^h/Vi:^|l|19(a), (b) M^To 3400c 
m" 1 jftiai!2400cm" 1 jftia^@#:Alq3 ^l^t 0 — ^Jl^^fiil^fc 0 

— ^ W IC— ifi:LTV ^ Q ytf^LfcAktf UftM ' M HI LTV >J&V \ 
[0065] ®20^7k#(H )^.U?CO ^(DFT-IR^lR^^h/V^i-o Hl9B(D$t#:3 

20 2 

400cm _1 3ffj22^2400cm _1 3ffi22^(D^^^h/V^@#:Alq3^®^Lfc7K^fc«C 
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O <D*Him.&T%\t\ El21(c:{i382.4 0 C-e^^bTV^Alq3(DFT-IR®l|3l^^ 

2 

99cm~\ 748cm~\ 1115cm~\ 1467cm" 1 ) <D&g.(DM.8t#Lft&.&T7&*t>l&\C 

m \zti&>tix\ ^m^mm^tc^T^^ (sus3 1 6U mm<omw8b&v&M • m 

[0067] \M2\ 
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a2 a5*maffi##i=«fc£Aiq3#^<D##-#j*sj* 



Alq3 


Temperature [°C] 


»ts 


Carbon 


422.5 


2Q/crn 


SiC 


412.7 


400 Q /cm 


TaN 


409.5 


0.8 Q /cm 


AIN 


409.4 


4000MQ/cm£Lt 


BN 


408.2 


4000MQ/cm£Lh 


TiN 


405.1 


0.2 Q /cm 


MgO 


404.9 


4000MQ/cm)*Lt 


Si 3 N 4 


403.0 


4000MQ/cm&Lh 


AI 2 0 3 -SUS 


402.0 


0.3 Q /cm 




401.8 


10MQ/cm 


Ni 


400.7 


0.2 Q /cm 


Al 2 0 3 


399.7 


4000MQ/cm£l± 


SiC(20%ht/N 2 ) 


399.4 


400k Q /cm 


Y 2 0 3 


397.0 


4000MQ/cmJsU: 


SUS316L-EP 


390.1 


0.2 Q /cm 


Cr 2 0 3 -SUS 


389.3 


0.2 Q /cm 



[0068] *V^422.5 < C^fi:^SV^aS*-eAlq3^^^-^il$-fr^V\ {g^Si 

C, TaN, AIN, BN, TiN, MgOtfS^iaBfcVvtVSo ^-^ftllB^fiS^ WtBft 

[0069] #C^NPD^ol>-ClftWi-£ 0 SUS316Lm#W^^ffi^^ll^b-C, 417.2 
£ C-e^^$*/cNPD^T- (C H N )(D#^^JR^^h7V^El23(a)^, 

44 32 2 

Oft^^J^#P^lR^^^h/K^P^^Il|24^^i- 0 Alq3^(Z)^#5g(D^V 
®JlZ^^^b/KD^V>(3:3fcoT^tbTV>5 0 ^^^h/KD^g-^^:, 3054cm" 1 , 1 
587cm" 1 , 768cm" 1 , 1277cm" 1 , 1489cm" 1 <Z)^I|Jlt 0 — ^^(tS^l&iO, ^ 
^M(D?a^#tt^, Td^)III^Ill25t^-ro ^T(D®iRt°-^(D?Uit^417.2 
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[oo7o] NPi)ft?&frM'MM*mifcir%Mm*&mttmmvxm\&ir 0 Ai q 3^ 

e^CSiC. A1N, MgO. Si N , Al O tl\Z.lk\ ^ c 

3 4 2 3 

[0071] [^3] 



3 NPD^CD^l^®[3fclt^^-^Mr?f1^;^ 



NPD 


Temperature [°C] fetft 


Carbon 


452.8 


2Q/cm 


f^SfctSiC 


431.5 


10MQ/cm 


SiC 


426.2 


400 Q /cm 


AIN 


423.0 


4000MQ/cm&Lt 


MgO 


420.1 


4000MQ/cmkl± 


Si 3 N 4 


418.8 


4000MQ/cm£Lt 


Al 2 0 3 


417.9 


4000MQ/cmkl±i 


SUS316L-EP 


417.2 


0.2 Q /cm 


AI 2 0 3 -SUS 


415.5 


0.3 Q /cm 


Ni 


414.4 


0.2 Q /cm 


TaN-SUS 


414.1 


0.8 Q /cm 


SiC(20%H,/N 2 ) 


410.9 


400k Q /cm 


Y 2 O a 


408.3 


4000MQ/cm£LL 


Cr 2 0 3 -SUS 


407.2 


0.2 Q /cm 


BN 


403.7 


4000MQ/cm£Lt 


TiN-SUS 


398.3 


0.2 Q /cm 



1 

[0072] j^t, ^mw^mMMiK^^xmm&m^xmmirZo 

[0073] ^EL#»^§?-^ 
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[0075] 026^^, ^/K/ll~20. y°ti±^^/<31^ ffi£32. ^—^33. 

[0076] ^MUELWB^ 300r@JtWi^M£;TL3^ Mffit-^^ 

[0077] jf9*mm, &m^W£}£^U32<Dmm&, m^tm* 
, ^-rmmmm^r^^mm^ti^mmc^^xmmir^o 026^*«32^t 

[0078] y^f^^ife ^«s«^if(^s«32«. mtmm^W(Dum* 

I£^J;«9^— v^S^^^Tl^o ^33^ ^^hmiT^X^ 
, O Srl&icU 7k*(H )^^P^SJ^T, ^!lx.^0.5-1.4ppm»Lfc7K*^ 

2 2 2 

2 2 2 

2 2 

[0079] 027^^»^^K^(D^JSO^0i^LfctO-eS>«9, it^LT— J|£lft 
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54, 55^^TV^ 0 

[0080] mwmm<Dum.^mu.mn(DT coic^m-r^ia^ mu^r—^o^mti^ 

0 

1 

0 1 

[0081] ^50<D?asiijij^ffl?ft£P*Wc , c , ~c o^(iegtv^-)^^u? 

12 n 

, &K?a&3o , c©$&£\ ?agn±o.3 < cf*ias«e>o#<Di%tj:+i^-r5o ^*p* 

12 n 

[0082] ^^W<^rt^^#^feTjE#^^J#$tvTV^^(i^^V\ |*g@f*±l% 
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[0083] Pd oc L/D" 
Pd oc L/D e 

029^-rj;5^#^P7KW59(DAP»b<{itiiP$|3^, S£ 
ffi^Kn^Ptte^^WlfP^ 

[0085] Pt oc Ll/Dl" + L2/D2" 

[0086] !HWfl5i±^Kny7X2/D2^^5^M7KWfPi±ijKn^7Xl/Dl 0 J;%^ 

ri ± o. i %mm> *smv&z> 0 

^3H(D^^$^feo^^rtV-e^^^ffl$lJc5^ 0 

[0088] jfeic, mmm&.mj?mzi\,^x®.mirz> 0 m26xmmm^^mvmm35^ 

/&c?tvO/^ 0 J®Wi!^^EL#^fctt^r^«, 100°C~220°C@Jg<D?SS 
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®tt*k* mu^«35 ft \cwtm&fix\ gummas \cwm&f&o Mftmas \z. u 

g.£*)m<te&tlX^Z> 0 ia^20 c C~30 o CS<^$tL-CV^§ o M%.&. WM&AlqZX 
^422°C-efe^^^^JnL36(D?aS370 o C~390 o C, tVMU (MB^t ffiUR) 
[0089] l^Ufc^MM&^H:, Wa^^#Wb^g35 (026) PW^BflC&fc&ft 

^•«?BimS^SV ^f^Ok£tl/Cl >5„ ^JE36 (026) ©H&gJEftf4/Js*<fll 
JE&U ^X.maS^270°C~300°C (^r*SM&^«3K3fc$*fcV ^10 <k370°C~3 

9o°c (#mwfrT%Mmi5 j £z>vtwd tomxnmm Kmkxzzx? \z%:£tix\ > 
So ^§uo?as«— 5£i-i*fcH-cv>s„ #^Nf^*3v>t^, m26iz^$tiz>m 

^^^31©_bS|J36^iKHjitpAr*fcr4N #<D^^*Fch (cc/min) KlJ;*)^ 

2 

ft ^lOOcc/min-lL/minmS^^ mV&fX&fcffiU 9fc#ffiUg (#?L«*R*fcr± 
^!7— TV— h) 34«MLT, ^32^fBjd^oT^^tmi-o 

[0090] ^w-r^(Dcp^«, i^LfcW«i^^^^-$tt-c*3«9, ^iai£3a^?as 

\,^3fX&m$i\J<\ «*$C80<DKr^«*&131<DXe, #(^!J7 P b^W*UV\ 
ibS/u, ArtKr^fcnArt^e^fh^n^U^^Xh^XhX^^o ^Wm&*?k* 
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mxh& 0 

[0091] ^^ffi^BifSojlWo^^^^l^nfcSI^, ^fctfH^tttWBtf 

2 

[0092] — jRW^Siai^^^-ett, ^^^tbSS-efcs^R^a^-hfRi^^ 

[0093] g|32^S«65^_h^[^^^v^^— ^64©±fcIEg£;fti££ffiUK66(c:*f 
^72i^gag£;fX^fflUk73^ftU ^mb«73(DM'J^^1174^IS« 

[0094] ^fc, ±m<d£5k— &<DmmELmxiboxh, mk<Dm*&Mt*^k&&grz 
mm26\c^i-x^mmm^mvmm^mn.m^mm^x^-<xmm^ 
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[0095] ^A^mioo^hiooon&th^n&com^w^mm^^. xe^c^K 

2 

[0096] |E|34^Xe^^^Kr^^[lIlR-li^$^^^A^-ro Bl34^«^^>' 
— #^^^V7°77^t/fe§I^^V^78^Ar*fcfiN ^S^-C[HlltXigm79^^ 

2 

^-eXe^^^fiKr^SrdllRL-CV ^ Q 
[0097] Xetf^fclZKrtfX<D\BlU$))^$:99.99%£X±, -£.fcfe99.9%U±b J tn j etl~r 

try -^h<Dmm^^m aucv \t5 Kft£*vrv ^itixi^^v \ 

[0098] E|35teKi\ |E|36«Xe, ^:tL^(D|i^#k|^igg(D*^^-t-|l|-efe§ 0 

}±WM?>?84^ GLl(Kr^1f )85, GL1Mb b p^^86, GL2(N ^tfS)87, 

2 

^GL2Md r d^^88^^So EI36^«, tt^EffiXe^V-<81A, {£J£jJjC 

S^^82A, ^ViT^7^^:i±li^83A. ftj±ig^^84A. GL1 (XeMM) 8 
5A, GL1Mp b p^^86A, GL2(N P^S1f)87A, RtFGL2Mp n p^^88A^^ 

2 

[0099] E|37teAr£Ki\ *7c, 038«Ar£Xe N ^^LO^^^-T^liitffc 

^g<Z?*j^^-TIE|-e^ 0 H37TO, M^5ffiKr^V-<91, Ar^^5/^T^^92 
, iSi±J®^^93, ^V^:7^*U£3i$|94, mfcWM^?95, GL1-1 (Kr^3f 
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If) 96, GLl-2(Kr^fH5)97, l'Kr+ArJ'*y:7x*>^ r 98. &U ? rKr + ArjMnp^ 
^99^*4x5o HMSfe H38(m, M^EfflXe#V-<91A, Ar^^X^^92 
A, teJijm^^93A, ^4 J ry9^f^mm94A, mf^WM^^95A, GL1-1 ( 
XeSfc^f flf ) 96A, GLl-2(XeSUSfgf)97A, rxe + Ar J ^jy^T^^ 7 9 8 A, ,SX^TXe 
+ArjM D c p^^99A^^tLS 0 

[0100] v^tvt>#^^fc^v^i^*^^o^M^^p^*i-^fc^(DP^^j^pj^*m 

[oioi] ^mvLmm<DmmmmWi$:mm<zhx\ tiELi^©^^j:«#tt 

-rzzbASbobt>m£u<\ mmmixwmistcx?^ ^mmm^^n^mmm 
±Mmmx^mmmfe±fa^jbm^Tfa^mrMx&% 0 

[0102] m 3 9 A&U? H 3 9B »^ y — ^K^M^T^ffl V M#:^_h«M^^ A^ffl V ^X)& 

mmmizmm&nmT%ffl*^f£b<nx&z> 0 h39a;slOT39b^«:, ^— ^ 
^iii, mmmmmmii2, mh3, iem^ii^ ^ssns, s.t^ 

&±m -ty^y? 1 1 6 ^*tt5o 
[0103] ^^7K^^^^^v^^y-^K^^T#H^T-e#_h«5^l$ti^d^ 
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[0104] *mm<nmMM4K&i?zj&mmmz<>^xm4o&m^xmft'rz>o H4o» 
mmim^mmmmco—m^-rmmmxh'o, &m%m&n?%m^i25$:Mf$, 

# 1 24&frvx%±mmi 25 (dg^tu 131 (D mvAti&ftyMmm Ami 23 

^ S«^A^123^M£ii^St^AlU21i\ MJE^fc*5VvCSjRl3l£ 

132^, «£Bg^*3 £ t«K^A^l 23(Z)^^^^^^ 0 
y — h# 1 26^LTg8K$*bfc 1 fcUfcs? 1 2 7i!, 1 foOfcs? 1 2 7<D#Mafl!| icggft 
$^fc2^>-7 o 130^, l^>-^ o 127^2W^ o 130^(DrBl^{iLML, 2^^ 
130d^©^««j©a^l£tS[SrWl®J-r5sK>^/^^— v ? ^f^Aa*128, 129£, ^ 

^^i35t^j;«9^*^^ m$mm&ft\z.&m£tiit, mmm* 

mmmK\^nxMmi-^munMcm^t,^m^mmnK^vMt(D 
[oio5] ^i^j6^i^*3it5^^s-ett, mmmAMi2itm&mA^i23b<D 

2 3 

t*m<, mmmm^^x^mmu^m^m^mmir^t^x^tio 

[0106] ^IfMfSIM^fflV^ ^ELjg^^L^#EL*^#tt^ffPJbfcM*, NC 
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[0107] *&w\z£ti&. mm\^itf£mtmm&tfx(DmtiK£<>xmmmmKmmir 
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m^mm 

[9] i»^TOt!:|E*©^JR36e^*3V^T. BfrtEj^lfTO«^ELffl(DTO-efc«9, 
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[13] »^12tJl|E«^^e^*3V^. ttflE^tH$^^*«, v-i-r7-^V-h 
[14] ft^ill KiEicOjM^g^V vt, HulEM^a*^^ J&J^fT^iftfEj« 

[15] t»^i^iBlfe<D^^«^*3v>-r, ffrfE^ra««, ^HffBt^ifrfE^ffi 

1*1 £ 1 OmTorr 7d ^0.1 mTorr(D ff^j Km&irZZb £#$^5 JE«^«o 

tie] it ^i5{j:ie^©^sb^*3v >t, mmm^m^ )^mmnm^mmm)± 

o 

[17] ff^^Rl2^fE^^igg^^3V^T, tirfE^^df-ir/^^^§-^^^i! 
[18] |f^II2^fBic(D^^g^^oV^T, Bi|fE^^^^tt^^^^^i-§^^^ 
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[19] ff 3^^2»!l|B*©JSaW;36©^*5V^T. WtfEJfX&&$i* xe, Kr\ Ai\ Ne^oit^H 

[20] «^1^|E«(D^^S^*5V>T, BfrfEMra*^-^^V^^^5l^ 

[22] mMmu^mm^mmm^^x, m^m^mm^tit^mm^ 

[23] mm%i2(D^m^m^m^xm^fht^m^m^^^m^mm.o 

[24] ff^lll2(D^^m^V>T^$tbfc0f^«^JBWi-^m^-^o 

[26] M«25^fBiji<^J±^lSMfCjol^ tufB^^h^^^tf^^ 

[27] f»^II25^fB*c»^^i^^a^^^V^T, ff)fB^^htt80 o CW_h(D7K{^ 

[28] ff^3S26^fBa^MMSSg^*3V^T, tufB^^KD^^^^-^nn^ 

[30] ft*«29^fBlK<D^raffl^MfCjol^ *JE«SO#V^{*(7)^^o^f 

[31] f*^II3o^fB«c»^)^J^^aSM^^v^T, tfrtB^^^-a-tp^^h^sor 
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[32] mMmoKmm.<Dmj£%±mmm\z&\^x^ mm^mm^^M^-^^ 
[33] m^^x-mm±Km^um-<Dm^mm^^^m^^^x, mmm& 

[34] mMm3\ztm?>mmjfm^m^x, mmmti:m^mmm.m^tir^u 

[36] m^n34icmm<Df&mjjmz.$3\^x, mmmi(Dn&^xximmm2(Dum^ 
[37] mMm36\zmm<D^m^m^^^x. mmm2(Dumi-immmi<Dumx , ohm 

[38] ff^II36^fB*<^^^^^3V^T, ffrfS^2(D?M«ti)fB|ll(D«J:%20 

murxh^t^mmti-^m^o 
[40] it ^3S35^fE«<D^^fe^*5v nt, mmmfeWPtte^mELttwxfoV)^ mm 

m3<Dummoo°c^mxh^t^mmtir^m^mo 
[41] ft^JS34^sE«(D^^fife^*DV n-c. mmmmwM, mmm^tc^mm 

[43] mMm33Kmm<Df^m^mK^\^x,mmmn^mmmmmm^xmmm^ 
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[45] mMm33{z.mm<vj&mjfmiz.m^x, &mmftmzmm£}£^ft<DUfo<D 

<Dmn^mmm^tc\t.^mmbir^b^mbir^m^m 0 
[46] m^33Kmm<Dmm^mK^x^ mm^f^^y^^xh^b^mb 

^wmb-r^m^m 0 
[48] m^m47iz.mm(D f&mjtmiz.^ mm^&tfx&mm. x e , Kr, at, Ne 

[49] mMm33\z.mm^mifm^^^x, mmmmrm^mKhm^unxh^ 

[50] mMm3iz:mm(D^m^m^m\^xmmBi.m^un^mir^j:n^^b 
^mmb-r^mmELmu^mm^mo 

[53] m^m3(DmmM^m^xmm^tz.mmm(Dm^m^m^mu 0 
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[03] 



£ 



E 
o 

If 



m 
m 



o 




10 -s 10 -4 io 3 10 2 10' 1 10° 10 1 
Pressure (Torr) 



[S4] 

6x1 0 13 
5x1 0 13 
4x1 0 13 
3x10 13 
2x1 0 13 
1x10 13 



0 



• 0.5mTorr 



0.01 



0.1 1 10 

mmmm [hour] 



100 



WO 2005/093120 



3/31 



PCT/JP2005/005928 



[05] 
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[07] 

,_, 4x1 0 12 
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^ 3.5x1 0 12 
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a 0.5x1 0 1 2 



50 100 150 
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